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(57)Abstract: 

PROBLEM TO BE SOLVED: To improve the control accuracy of an air-fuel 
ratio at the time of transition in an engine for controlling a cylinder intake 
air quantity by variably controlling the closing time of an intake valve. 
SOLUTION: In a cylinder air quantity calculation section 58. the detecting 
results of an air flowmeter 1 1 are integrated for the period of a suction 
stroke, and a cylinder intake air quantity Qa is calculated. On the other 
hand, the closing time of an intake valve is set by an opening/closing time 
setting section 53 according to a target cylinder intake air quantity TTP 
set by a target air quantity setting section 52, and the closing time of the 
intake valve is set by an opening/closing time control unit 54. In a target 
air quantity change calculating section 56, the changed quantity ATTP of 
the target cylinder intake air quantity TTP is calculated and, in a cylinder 
air quantity predicting section 59, on the assumption that an 
increase/decrease is made by an amount equal to the changed quantity A 
TTP in a next suction stroke with respect to a cylinder intake air quantity 
Qal in a previous suction stroke, a next cylinder intake air quantity Qe is 
predicted. 
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CLAIMS 



[Claim(s)] 

[Claim 1] A target cylinder air-content setting means to set up the target cylinder inhalation air content for every intake 
stroke according to a service condition, The cylinder air-content control means which control an actual cylinder 
inhalation air content according to the cylinder inhalation air content of the target set up with this target cylinder air- 
content setting means, The air flow meter which detects the intake air flow of an engine, and a cylinder inhalation air- 
content operation means to calculate a cylinder inhalation air content based on the intake air flow detected by this air 
flow meter, The cylinder inhalation air content in the last intake stroke calculated with this cylinder inhalation air- 
content operation means, Inhalation air-content detection equipment of the engine characterized by consisting of 
variation of the cylinder inhalation air content of the target set up with the aforementioned target cylinder air-content 
setting means including a cylinder inhalation air-content prediction means to predict the cylinder inhalation air content 
in a next intake stroke. 

[Claim 2] Inhalation air-content detection equipment of the engine according to claim 1 characterized by the 
aforementioned cylinder air-content control means controlling an actual cylinder inhalation air content to a target 
cylinder inhalation air content by controlling the closed time of an inlet valve. 

[Claim 3] Inhalation air-content detection equipment of the engine according to claim 2 characterized by being 
constituted so that an intake air flow may be integrated until it is the composition of calculating a cylinder inhalation air 
content in the aforementioned cylinder inhalation air-content operation means integrating fee intake air flow detected 
with the aforementioned air flow meter during open [ of the aforementioned inlet valve ] and predetermined delay time 
passes from the closed time of the aforementioned inlet valve. 

[Claim 4] The aforementioned target cylinder air-content setting means as a parameter equivalent to a target cylinder 
inhalation air content It is the composition of setting up the target close time of the aforementioned inlet valve, the 
aforementioned cylinder inhalation air-content prediction means Inhalation air-content detection equipment of the 
engine according to claim 2 or 3 characterized by amending the cylinder inhalation air content in the last intake stroke 
calculated with the aforementioned cylinder inhalation air-content operation means according to the variation of the 
aforementioned target close time, and predicting the cylinder inhalation air content in a next intake stroke. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the technology of detecting the cylinder 
inhalation air content for every intake stroke, in detail about the inhalation air-content detection equipment of an engine. 

[0002] 

[Description of the Prior Art] The Miller cycle engine which controlled the inhalation air content is known, controlling 
the closed stage of an inlet valve and taking in inhalation of air in the state of atmospheric pressure from the former, 
(refer to JP,7-91265,A official report). . Moreover, in the composition which weight averages the detection result of the 
air flow meter which detects the intake air flow of an engine, a weighting factor is made small at a transient and the 
technology of improving the responsibiUty of the flow rate detection in a transient is known (refer to JP,2-227528,A). 
[0003] 

[Problem(s) to be Solved by the Invention] By the way, in the aforementioned Miller cycle engine, since a cylinder 
inhalation air content will be controlled by the closed stage of an inlet valve for every cylinder, to determine the amoxmt 
of fuel supply according to each cylinder according to the cylinder inhalation air content for every cylinder is desired 
from the point of air-fuel ratio control precision. 

[0004] Here, by this prediction method, although the cylinder inhalation air content in the intake stroke could be 
predicted when the closed stage of an inlet valve was determined beforehand, when the error over an actual cylinder 
inhalation air content was large and considered as the composition which makes the upstream of an inlet valve inject 
fuel based on the aforementioned prediction result, there was a problem that it was difficult to control an air-fuel ratio 
by high precision. 

[0005] On the other hand, although the air flow meter could detect the inhalation air content with a sufficient precision, 
since the air content inhaled by the cylinder is detected, there was a problem that high air-fuel ratio control precision 
was unmaintainable to a transient though the cylinder inhalation air content acquired with the closed stage after change 
cannot be detected in advance but a weighting factor is changed even if in the transient from which the closed stage 
(cylinder inhalation air content) of an inlet valve changes. 

[0006] Even if it is a transient, as this invention is made in view of the above-mentioned trouble, and the cylinder 
inhalation air content according to each cylinder can be predicted with a sufficient precision in the engine by which a 
cylinder inhalation air content is controlled for every cylinder, it aims at enabling it to control an air-fiiel ratio by 
adjustment of the fuel quantity injected by the upstream of an inlet valve with high precision. 

[0007] 

[Means for Solving the Problem] Therefore, invention concerning a claim 1 is constituted as shown in drawin g 1 . In 
drawing 1 , a target cylinder air-content setting means sets up the target cylinder inhalation air content for every intake 
stroke according to a service condition, and cylinder air-content control means control an actual cylinder inhalation air 
content according to the cylinder inhalation air content of the target set up with a target cylinder air-content setting 
means. 

[0008] On the other hand, an air flow meter detects the intake air flow of an engine, and a cylinder inhalation air-content 
operation means calculates a cylinder inhalation air content based on the intake air flow detected by the air flow meter. 
And a cylinder inhalation air-content prediction means predicts the cylinder inhalation air content in a next intake stroke 
from the cylinder inhalation air content in the last intake stroke calculated with the cylinder inhalation air-content 
operation means, and the variation of the cylinder inhalation air content of the target set up with the aforementioned 
target cylinder air-content setting means. 

[0009] According to this composition, it is predicted as that by which the air content fluctuated a changed part of a 
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target cylinder inhalation air content is attracted in a cylinder by the next intake stroke to the cylinder inhalation air 
content detected with the air flow meter at the time of the last intake stroke. In invention concerning a claim 2, the 
aforementioned cylinder air-content control means considered as the composition which controls an actual cyHnder 
inhalation air content to a target cylinder inhalation air content by controlling the closed stage of an inlet valve. 
[0010] according to this composition - an inlet valve - electromagnetism a cylinder inhalation air content is 
controlled by constituting so that the closed stage of an inlet valve can be controlled arbitrarily, and controlling the 
closed stage of an inlet valve by considering as a drive valve according to a target cylinder inhalation air content for 
every cylinder It shall consist of invention according to claim 3 so that an intake air flow may be integrated until it is the 
composition of calculating a cylinder inhalation air content in the aforementioned cylinder inhalation air-content 
operation means integrating the intake air flow detected with the aforementioned air flow meter during open [ of the 
aforementioned inlet valve ] and predetermined delay time passes from the closed stage of the aforementioned inlet 
valve. 

[001 1] Although the air content detected with an air flow meter during open [ of an inlet valve ] integrates as what 
shows the inhalation air content to a cylinder according to this composition, in order that an air flow meter may detect 
the flow before and behind an inlet valve behind time, after an inlet valve is closed, only the part of the detection delay 
of an air flow meter makes addition continue, and the part which flows into a cylinder just before an inlet valve is closed 
is also integrated certainly. 

[0012] In invention according to claim 4, the aforementioned target cylinder air-content setting means as a parameter 
equivalent to a target cylinder inhalation air content It is the composition of setting up the target close stage of the 
aforementioned inlet valve, the aforementioned cylinder inhalation air-content prediction means It considered as the 
composition which amends the cylinder inhalation air content in the last intake stroke calculated with the 
aforementioned cylinder inhalation air-content operation means according to the variation of the aforementioned target 
close stage, and predicts the cylinder inhalation air content in a next intake stroke. 

[0013] According to this composition, with the composition which controls a cylinder inhalation air content by the 
closed stage of an inlet valve Between a target cylinder inhalation air content and a target close stage, it has fixed 
correlation. Moreover, since it will have fixed correlation also between the variation of a target cylinder inhalation air 
content, and the variation of a target close stage, even if it replaces with the variation of a target cylinder inhalation air 
content and uses the variation of a target close stage It is possible to predict a changed part to the detection result by the 
last air flow meter. 
[0014] 

[Effect of the Invention] According to invention according to claim 1, it is effective in the ability to raise air-fiiel ratio 
control precision in the engine which could predict the next cylinder inhalation air content in a transient with a sufficient 
precision on the basis of the comparatively highly precise cylinder inhalation air content detected with the air flow 
meter in the last intake stroke, with equipped the upstream of an inlet valve with the fuel injection valve. 
[0015] According to invention according to claim 2, in the engine which controls the cylinder inhalation air content of 
each cylinder by controlling the closed stage of an inlet valve to adjustable, it is effective in the ability to predict the 
cylinder inhalation air content of each cylinder with a sufficient precision also in a transient. According to invention 
according to claim 3, the detection response delay of an air flow meter is expected, and it is effective in the cylinder 
inhalation air content of each cylinder being detectable with a sufficient precision. 

[0016] According to invention according to claim 4, in the engine which controls the cylinder inhalation air content of 
each cyhnder by controlling the closed stage of an inlet valve to adjustable, it is effective in the ability to predict the 
cylinder inhalation air content in a next intake stroke with a sufficient precision from the variation of the 
aforementioned close stage. 
[0017] 

[Embodiments of the Invention] The gestalt of operation of this invention is explained based on drawing below. Each 
cylinder is equipped with the iidet valve 3 and exhaust valve 4 by which electronics control of the opening and closing 
is carried out to the 4-cylinder gasoline engine 1 with the valve driving gear 2 in drawing 2 which shows the whole 
gestalt composition of operation. 

[0018] The suction port 5 of inlet- valve 3 upstream of each cylinder is equipped with a fiiel injection valve 6, and the 
combustion chamber 7 is equipped with the ignition plug 8. Moreover, the ignition coil 9 is formed every 
aforementioned ignition plug 8. The main part of an engine 1 is equipped with the crank angle sensor 10 which outputs 
a xmit angle signal for every unit crank angle, the air flow meter 1 1 which detects an intake air flow as a mass flow rate, 
and the coolant temperature sensor 12 which detects a circulating water temperature while outputting a reference signal 
with the criteria crank angle of each cylinder. In addition, the accelerator opening sensor 13 and vehicle speed sensor 14 
grade which detect the opening APO of the accelerator pedal of the vehicles which are not illustrated are arranged. 
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[0019] The detecting signal of the various aforementioned sensors is outputted to a control unit 15, an ignition signal is 
outputted to the aforementioned ignition coil 9, ignition timing is controlled, further, based on these detecting signals, an 
injection pulse signal is outputted to the aforementioned fuel injection valve 6, and the injection quantity and fuel 
injection timing are controlled, and it controls [ a control unit 15 outputs a valve driving signal to the aforementioned 
valve driving gear 2, and ] opening and closing of an inlet valve 3 and an exhaust valve 4. 
[0020] The composition of the aforementioned valve driving gear 2 is shown in drawing 3 . drawin g 3 ~ setting - 
electromagnetism ~ the valve driving gear 2 which constitutes a drive valve The housing 21 made from a non-magnetic 
material prepared on the cylinder head, and inlet valve 3 (or it represents with an exhaust valve 4 and the following inlet 
valve 3) The armature 22 which is formed in a stem 31 at one and contained by move freedom in housing 21, The 
electromagnet 23 for valve closing placed in a fixed position in housing 21 in the position which coimters the upper 
surface of an armature 22 so that the electromagnetic force which this armature 22 is attracted [ electromagnetic force ] 
and carries out the valve-closing operation of the inlet valve 3 can be demonstrated, The electromagnet 24 for valve 
opening placed in a fixed position in housing 21 in the position which counters the inferior surface of tongue of an 
armature 22 so that the electromagnetic force which this armature 22 is attracted [ electromagnetic force ] and carries 
out the valve-opening operation of the inlet valve 3 can be demonstrated, It has the valve-closing side return spring 25 
which energizes an armature 22 towards the valve-closing direction of an inlet valve 3, and the valve-opening side 
retum spring 26 which energizes an armature 22 towards the valve-opening direction of an inlet valve 3, and is 
constituted. And when the spring force of the valve-closing side retum spring 25 and the valve-opening side retum 
spring 26 is set up by the inlet valve 3 as it is in the abbreviation mid gear between an open position and a valve-closing 
position when both the electromagnet 23 for valve closing and the electromagnet 24 for valve opening are 
demagnetized, and only the electromagnet 23 for valve closing is excited, an inlet valve 3 is closed, and when only the 
electromagnet 24 for valve opening is excited, an inlet valve 3 is driven so that it may open. 

[0021] Although the opening-and-closing stage of the inlet valve 3 by the aforementioned valve driving gear 2 and an 
exhaust valve 4 is controlled so that the target opening-and-closing stage set up based on the service condition of an 
engine 1 comes Especially the closed stage JVC in front of the inhalation-of-air bottom dead point of an inlet valve 3 
The accelerator opening APO and an engine speed Ne, or the cylinder inhalation air content (demand torque) of the 
target set up based on these etc. ~ being based ~ wide range ~ adjxistable control ~ carrying out - a cylinder inhalation 
air content - every cylinder ~ controlling — coming — **** — thereby -- being the so-called ~ a closing mirror cycle is 
already constituted 

[0022] Here, according to the control-block view of drawin g 4 , the situation of opening-and-closing control of the inlet 
valve 3 by the control unit 15 and an exhaust valve 4, detection control of an inhalation air content, and fuel-injection 
control is explained. In the service-condition detecting element 51, the accelerator opening APO and an engine speed Ne 
are detected based on the detecting signal from the accelerator opening sensor 13 and the crank angle sensor 10. 
[0023] And in the target air-content setting section 52 (target cylinder air-content setting means), the target cylinder 
inhalation air content TTP (demand torque) is computed based on the aforementioned accelerator opening APO, an 
engine speed Ne, etc. In addition, it is good also as composition which computes the demand driving force of vehicles 
based on the accelerator opening APO and the vehicle speed VSP, and computes the target cylinder inhalation air 
content TTP (demand torque) from this demand driving force. 

[0024] In the opening-and-closing stage setting section 53, the opening-and-closing stage of an inlet valve 3 and an 
exhaust valve 4 is set up based on the target cylinder inhalation air content TTP (demand torque) by which a setup was 
carried out [ aforementioned ]. And according to the opening-and-closing stage by which a setup was carried out 
[ aforementioned ], a valve driving signal is outputted to the aforementioned valve driving gear 2, and opening and 
closing of an inlet valve 3 and an exhaust valve 4 are controlled by the opening-and-closing stage control section 54. A 
cylinder inhalation air content will be controlled by control of the closed stage of the inlet valve 3 by the 
aforementioned opening-and-closing stage control section 54, and the aforementioned opening-and-closing stage control 
section 54 will be equivalent to cylinder air-content control means. 

[0025] In addition, although a setup of the target cylinder inhalation air content in the target air-content setting section 
52 and a desired value setup of the opening-and-closing stage in the opening-and-closing stage setting section 53 are 
performed for every minute time A final determination of the opening-and-closing stage (target cylinder inhalation air 
content) of the inlet valve 3 in the opening-and-closing stage control section 54 It is made to be further made from the 
criteria crank angle position before the open stage of an inlet valve 3 when the set of the injection quantity is performed, 
or this criteria crank angle position for every cylinder in the front criteria crank angle position. A change of the closed 
stage of the inlet valve 3 after setting the injection quantity at least shall not be made (refer to drawin g 5 ). 
[0026] In the target air-content storage section 55, target cylinder inhalation air-content TTP-1 in the last intake stroke is 
memorized. In the target air-content variation operation part 56, variation deltaTTP of the target cylinder inhalation air 
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content TTP in a next intake stroke and target cylinder inhalation air-content TTP-1 in the last intake stroke is calculated 
as deltaTTP=TTP-TTP -1 (refer to drawing 5 ). 

[0027] On the other hand, in the intake-air-flow detecting element 57, the inhalation air content Qt per unit time is 
detected based on the detecting signal from the aforementioned air flow meter 1 1. In the cylinder air-content calculation 
section 58 (cylinder inhalation air-content operation means), the cylinder inhalation air content Qa is computed for 
every intake stroke in integrating the aforementioned inhalation air content Qt during the intake stroke (during the open 
period of an inlet valve 3). 

[0028] In the addition of the above-mentioned inhalation air content Qt, although addition is started from the open time 
of an inlet valve 3, after it does not stop addition with the closed time of an inlet valve 3, closed time comes and 
predetermined delay time passes, it is good to make it stop addition (refer to draw ing 5 ). An air flow meter 1 1 is for 
detecting the flow of the inhalation of air before and behind an inlet valve 3 behind time, and this is setting up the 
aforementioned delay time corresponding to the aforementioned time delay, and can detect the cylinder inhalation air 
content Qa with a sufficient precision. 

[0029] and in the cylinder air-content prediction section 59 (cylinder inhalation air-content prediction means) Cylinder 
inhalation air-content Qa-1 in the last intake stroke computed in the aforementioned cylinder air-content calculation 
section 58 in the last intake stroke, An aggregate value with variation deltaTTP of target cylinder inhalation air-content 
TTP-1 in the last intake stroke calculated by the aforementioned target air-content variation operation part 56, and the 
target cylinder inhalation air content TTP in a next intake stroke It considers as the prediction cylinder inhalation air 
content Qe (Qe=delta TTP+Qa -1) in a next intake stroke (refer to d rawi ng 5 ). 

[0030] Fuel oil consumption is calculated based on the aforementioned cyUnder inhalation air content Qe, it outputs to 
the fuel injection valve 6 in which the injection pulse signal corresponding to the fiiel oil consumption by which the 
operation was carried out [ aforementioned ] was prepared by the cylinder of an intake stroke, and the fuel injection 
which doubled timing with the intake stroke according to each cylinder is made to perform by the injection control 
section 61 at the fuel-oil-consumption operation part 60. In the aforementioned cylinder air-content calculation section 
58, the detection result of an air flow meter 1 1 in integrating in an intake stroke Since a detection result is outputted 
after an intake stroke is completed although a cylinder inhalation air content is detectable with high precision, to the 
transient from which a cylinder inhalation air content changes The detection result of a cylinder inhalation air content is 
a thing in the last intake stroke to the last. Since it differs from the cylinder inhalation air content in a next intake stroke, 
if fuel oil consumption is determined based on the cylinder inhalation air content computed in the aforementioned 
cylinder air-content calculation section 58 The fuel corresponding to the cylinder inhalation air content in the last intake 
stroke will be injected, and air-fuel ratio control precision will get worse. 

[003 1 ] On the other hand, although the aforementioned target cylinder inhalation air content TTP serves as a value 
which shows a next cylinder inhalation air content to a transient The cylinder inhalation air content which controls the 
closed stage of an inlet valve 3 based on the target cylinder inhalation air content TTP, and is actually acquired. An error 
arises between the aforementioned target cylinder iiAalation air contents TTP, and if fuel injection is controlled as that 
from which the cylinder inhalation air content of the aforementioned target cylinder inhalation air content TTP is 
actually acquired, although transient change can be followed, an air-fiiel ratio is xmcontroUable with high precision. 
[0032] Then, with the gestalt of this operation, only a changed part of the cylinder inhalation air content between the last 
intake stroke and a next intake stroke is specified from the target cylinder inhalation air content TTP, and this change 
has predicted the next cylinder inhalation air content as what is generated to the detection result by the air flow meter 1 1 
in the last intake stroke. That is, supposing **20% of error is between the target cylinder inhalation air content TTP and 
the cylinder inhalation air content actually acquired, when it will be the composition to which fuel injection is made to 
carry out as it is as a cylinder inhalation air content [ in / a next intake stroke / for the target cylinder inhalation air 
content TTP ], **20% of error will arise to the whole cylinder air content. However, if it considers as the composition 
which calculates only a changed part between intake strokes from the target cylinder inhalation air content TTP While 
**20% of error will arise only to a changed part between intake strokes Since the inhalation air content Qa in the last 
intake stroke is detectable with a sufficient precision based on the detection result of an air flow meter 1 1 An air-content 
error can be made small more sharply than the case where the target cylinder inhalation air content TTP is made into the 
cylinder inhalation air content in a next intake stroke as it is, with air-fuel ratio control precision can be raised. 
[0033] Here, when the portion in connection with detection of a cylinder inhalation air content is extracted among the 
control shown in the control-block view of aforementioned drawing 4 , it comes to be shown in the flow chart of 
drawin g 6 . In the flow chart of drawin g 6 , the cylinder inhalation air content Qa of each cylinder is calculated from the 
air content detected with an air flow meter 1 1 by SI (cylinder inhalation air-content operation means). 
[0034] The accelerator opening APO etc. is detected in S2. In S3 (target cylinder air-content setting means), the target 
cylinder inhalation air content TTP is set up based on the aforementioned accelerator opening APO etc. In S4, variation 
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deltaTTP between the intake strokes of the aforementioned target cyUnder inhalation air content TTP is calculated. 
[0035] Let the aggregate value of cylinder inhalation air-content Qa-1 detected with the air flow meter 11 in the last 
intake stroke, and variation deltaTTP of the aforementioned target cylinder inhalation air content be the cylinder 
inhalation air content Qe (Qe=delta TTP+Qa -1) in a next intake stroke in S5 (cylinder inhalation air-content prediction 
means). In addition, although considered as the composition which amends cylinder inhalation air-content Qa-1 detected 
by last time with the air flow meter by variation deltaTTP of the target cylinder inhalation air content TTP, and predicts 
the cylinder inhalation air content Qe in a next intake stroke with the form of the above-mentioned implementation 
Instead of the target cylinder inhalation air content TTP, the target close time of the inlet valve 3 set up according to this 
target cylinder inhalation air content TTP is used. It is good also as composition which carries out the multiplication of 
the constant to the variation of this target close time, changes into an amendment air content, amends cylinder inhalation 
air-content Qa-1 detected with the air flow meter 1 1 by this amendment air content at the last intake stroke, and predicts 
the cylinder inhalation air content Qe in a next intake stroke. 
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[fSi^A^^s^Li^i-r-sae] mihs^- 

W »C J; o T -> U > i/® A^^*/$»^Siliai ^ ;r t »c ;^ 
COT-. &^1§ff<0->U>iS^®A^^»lCJSi;T&miSSiJ 

10 e)asn-5. 

[0 0 0 4] CilT. ®»#CDEfl^Wdi^i*g^S$nT 

tin«. ^©®^fT@-e®i>u >y®A^mfi^'PS!iT' 
s-sfecD©. f)^ii^^^m:^m-vu, *i^®->u>:s^®A 

[0 0 0 5] XT^ ®A^m«^ 

20 fi<&^ait--5fe®T*SA^?>, ®a#®lflS#W (->U> 

T» e.n^ u >-^® A^M«^»Btrtc;^ttir ^ r 

izm^^^mitumm&^m^x'^r£f^^ii^^^mmA^$>':> 

[0 0 0 6] *^Bjtt±feppm'^(cig*/j:$nfcfe©T 
^0, &mis«ic->'j>^®A^^mA^S(iffli$ti^x> 

>?>{C*5ViT. &miSS<JO>'U>yiJftA^^S*, iaffi 

it^mm-v^^jzoiiz-r^nii^m&itt^. 

[0 0 0 7] 

[^a^«*-r^fcJ6<7)^a] ^(Dtcib. smmnzw^ 
> y ® A^a« ^ S!ii9-r ^ . 

40 [0 0 0 8] — XT7P— X>>?>W® 

ASmrjftS^^m -> U >^'®A?SM«i^SE^©tt> 
XT 7 a - ^ -iJ' J; 0 S tl^ ® A^mSitaira^' 

t.^T->'j>y®A^^a^?«»-r-g). ^UT, ->u>y 
[0 0 0 9] f}^f)^^mis.iz^^h, mi\si(D^n.ffmmz 

50 X 7 7 o - ^ - ^ T'-^ttS $ V >J > A^^StcM 
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[0 0 10] A^t^^mmzj^^t. m^i-i^^^'^mm 
mmizfS-CTum-r^^itx. ^^nm\zi^v>ytRX lo 

S T K A3g^??itfi -5 J: P «^ S » t 

[0 0 11] 7!)^:*^-g.«BgtrJ;.5<h. Kft^WfflWrB^tf t: 
A^a«S:^f*)CDi:bTlS»:r^*^% 20 

iZ -> «J >y tc^ AT -5 ^i- t)5i*{clft» S n-S J; 5 fcf 
■5. 

[0 0 12] iS*^4|B«(D%BJT«, HfrfSg^->U> 
y^«S^^^©*^, B«©->U>^®A^^StCffi^ 

-r-5«^-cs 0 . wiEv- u >yKA^as^a'j^a*«. 

HfffBvU >:5'®:A^««}*lE^gTJt^$nfeHfflHlCDK 30 

^<b»{cjsi;Ttt]ELT;*:ip|®®^ffStc*5it.5->«j > 

[0 0 13] A^A^^mmzj:^ii. <^mif<Dmmmiz^ 

oTvU >^®A^a«<£$fJia||-r-5>«fi£T'«, S^®v 
U >y®A^a*i:B«gfll^ffltcDK{C«-)^®fflMS: 

^fc. e^©->u>i5'®A^Mft®^fkaia« 
^7!i^e>, ss®vg>^®A2g^»cD^{ba(ci-*;ATe 

35 -So 
[0 0 14] 

mm<Dmm] w*]SifH«s®fg5^tCcfcsi:. MrmoK 

^ff S (C *3 V X T 7 D - >^ - 5' T^fcB L fcit feWiSIt 
Sfii^U >^aiA^^fi^Sfii<i:LT. mt&^m\Ziii^ 
«^^:lEl©->U>y!RA^aSSr^Sfi:<^ffl!IT#, iJ^ 
T, ®^#«)±iiSftiJtc«5*5fi«#t#S:ir:lfcx>i?>{ci3 

50 
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[0 0 15] m^m2$im<Dmmiz^^ii. ®«#<dh 

»**$IIW-r'5X>>'>{Ci3VJT. ^^fiCD>'U>^® 
ASSmS^ia^S^tC^teV^T fcilSKfi: < i: ^ 

[0 0 16] «*«4tBm©fg§^lcj:-5<!i. 

i^wsr^fSfcsniaf-rs^i-r, .«-§ii8!®->u>yKA^ 
s < ^S'JT ^ .a 1 1 i 3 ^ , 

[0 0 17] 

mm<Dmm<Dmm] &.Tiz:^mm<Dmm<7)mWi^m\z 

*3ViT, 4^1^:tfyu>x>>'>iictt, #^t!jSS2 

[0018] 3 ±»ftfl'JCDK^4?- h 5 tC 

«, ^i^i«M#6;^>^'SS$n, j^:^^7(Ctt^i>c1^8*t 

safsnxv^s. sfc, Wfe;*tikiit8«5{c;Sikn'f;u9 

*^^ttenTVi^„ x>s^>io2^fttc«. ^m.n<Dm 
m^^>'^Ax&mm^^iii:h-r^tmz, w^^^y 
i7^mizm&.Mm^^iii:h-t^^^>i7M±>-*)-io. ® 

A^^SSS Sr SSSKS <»: b tar S X T 7 D - ^ - ^ 

11, ?^i^*?as*^tti-r^*ffl-tr>-y-i27;)^s«$ti'5. 
Sri^tiit- * T ^-k^ms-b >-y-i3-^<:^-fe >-y-i4#7&«ia 
[0 0 19] HfriB#a-fe>-y-a®^ii}fi^ttn>hn- 

3 4 © M ffl -r -5 . 

[0 0 2 0] mm^mmmm 2 (Dm^^m 3 i,z7]k-r. m 
3 tr*5ViTmmKib#^«fig-rs^igi!)^e 2 ->u 

>5''\<y H±(C^tt^ns#fi^tt**i|Bf©(D>'N'i7v>i7'21 
<t, ®«#3 (3^tt#P^#4, UtT®«# 3 Xf^S-r 
WX7^A3HC— ^(cK(t?)nTA':7v'>i^21l*I(C^ 

m&mziRm^ti^T--7'f-zi.T22t.. mT—-^^3.y 

m:f3i^ O \ZT—-7^:L722<D±miZMl^'r^iiLST/\'y 

i^>if2mizmM^m:-^n^m^mmmmzi:, mt- 
^^z2.T22im\ LTKti# 3 ^m^i^m^i±^m.mti 

ux/\^i^>if2i^iz^&mm^ n-5 M#ffl«<S524 

®m#3(7)gfl^p;^[6](C(^]ltTT-v^iT22<&f^|? 
t--5lfl##JMLA'^25<h, K^#3©gfl#:^rS]tC|filttT 



I 
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5 

®iS23(D*-«:®JSbfci:#tcKSi;*3«EB#U, H^ffl 

[0 0 2 1] Wim^mwjm^2izj:^^%^3Rzfm% 

&-^nrzsmmmmmtrji^^^\zmm-^n^^^. # 

;WWSAPOtX>v'>lHlte3iSNe, *litt;in6.{C 

>-tJ-13, i'^>i'^|-fe>-y-1075^?,«^tii«^{ca-:?ViT 
•5. 

[0 0 2 3] ^UT. B^^»«K:3£a552 (@M->U> 

SA p o t*3i V s V ii\z^-^\,^x-^m<r>m^mmts * 

»mb. Kg*^«i;^75^eS«>"J>y®A^mSTT 30 
[0 0 2 4] Mrai^«B^^Si553T«, WBB^^SnfcS 

®:«#3&a'fi^a#4®WEflB$«8S:^^t--5), 

l£;CTH9tB#iKi6SS2{C#iK»«#<&m;^LT!»^# 

3RrJCg^m#4®5Blfl&Si]WT5. ttrlBB^^B^FW^JffllSP 
54tC<fc^K«#3©EflB#ffi©$iJfflll;J;oT->U >y®A 

^%mi)mm-^n^ ^ tic^c o . mfEBawR#^$fjffligi554 

[0 0 2 5] i^. as^^ft^sgB52tc*3tt^es->u 
>-y®A2^^««i§^. soc. mmmmmM^z\zi6\>^ 
^mmn^<Dumm.WL-&\t.m'mmm\zni:>n^is^. m 

ffll^«8«!l?9ffl554(r*5JtSllft^#3©MffllBf«8 O^vU 
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[0 0 2 6] B^^MSIEitSBSS-efi. milHl©®«fTS 
1f©S^->U>^^KASmMTTP-,^fB1trs. 

«->'J >y©A2S^aTTP<l:WlEl«®^firStc:*3tt-5 
S^i'iJ ^yKA^aSTTP-iiKO^-ftftATTP 
$r. ATTP = TTP-TTP-ii:UTS?»-r-& (05 

[0 0 2 7] ® AS^fiJts^msf 57-t?«, wiex 

it 0©®A^a»Q t $r«l!±J-r^, v-U >y^m»®tB 
81558 (->U>3^!KA^^«?«»¥®) Ttt, K^frSffl 
PeTf (Ka#3©Bl^rBl4>) (CMIEKA^^ftQ t 

#®:mffS«tC->'J>^®:A^^«Qa 

[0 0 2 8] ±fECO®A^^fiQ t (Dm%\Z^^^X\t.. 
[0 0 2 9] ^LT, >"J >^^^«^ifflgB59 > 

Hfftei>u >^^mafltffigC58T'»ffi$tifc«riHi©K^ff 

eTCD->'J >5'KA^^aQ a WISB^^^a^ 
^b««»?iU56T»»CSnfcWliI©®MfTSf-:fett-5 B^ 
V U >:5^® A^^fiT T P-i t^^CjHj^KmfrefC^Sl:}-* 
B^vU >^^®A^a«T t P iCD^'fta A TT P <i:(D 

Mwm^. ^iHi«)K^ffsic43tt-5^aii->'j>5^®A^ 

aSQe (Qe=ATTP+Qa-i) tT'S (05# 

[0 0 3 0] j^*5f«WajS^mo-tr«. MfEv-U >^^® 
A^afiQe{cS^"l,iT«S*4«S^*^lllffb. iKftSUP 

S6i-e«, m^mn^nr:Lmnm.mm\znmr^^mn 

)vxm^^Wim.nu<D^m\zm^i!fbnrzmmmm^e,\z 

mmmm^nt)'^^, Hafe->u>y^asmtt5gc58t? 

tt. XT7D-^-37ii®ig|ffiijg||$®^ffSttii:®^ 

-r?.^tT\ >'U>^®A^^s^iiiffi«tc^m-e#-5 
few©. ®affe*^**§7LT*^e>^i±s^m75^*tb:'32n^ 

->'j>^iKA2sa»*^'^^b-r-5>ja2t^{ctt, 
>^^x^%m(Di^\^m^\t.db<^-Qmm<D^n.nmz 

A^^attiSfj:^*^?., mie->'j >yS^a»tBB1558 

*ft^-rsi. HftiHi©®^fTe-e<7)->'j>^'®AS»ft 
\zM.^^Tzmm^^mr^^t.\zuKi. ^mitmmm'S. 
tmit-t^z.iz\zf£.^. 
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[0 0 3 1] H{(fHaSv''J>y®AS^fiTTP 

«)Wli#SS$$!ltS|LTlllSJCf#e.n^v'J >:5'®A^^« 
j&i^U, H«rfB@Sv'U>^^®A^§t«TTP<7)v'J>y 

[0 0 3 2] *Slli05J^^-e«, BS->U>y 10 

KA^MST T P ^. MlHl«®Mff e i:;^lEl«®^fTS 
<h(DFp1TW>'U >5'®A^^S0^{t:5J-©i5*-^#^L. 
K^<fc*<miHl(©®^ff ST?©X7 7 D-^-^ 1 HC J; 5 

®A^««^^a'j-rsj;5tcUT$>5. iP-s. 
>yKA^^fiT T p tiiRKfcfi e.n^ u >y©A^ 

g->U >:^®A^«MT T P ^-^-W^S^^lHKOK^fTe 

(D^^SmzyV A?g^»T T P ^>*J6^«j^ t 

milHl«®^fTST-»®A^M 

[0 0 3 3] ^ICIT?, mfBE|g|4CD$iIffll:/D-y^0(CS^$ 30 
•So 06®:7n-5=--v- hfciJliT, SI (->U>y@S: 

[0 0 3 4] S2TtJ, Ti7-fe;UW^APO#*^{±i-r 

S3 o^v'j >iS'^a«^^^g) t?t4, mmy 

^-feJUBigAPO^(ca-:^l/iTe«->'J >:$^®:ASg»» 
TTP*^je-r«.. S4Ttt, HtrfB@#->U>^®A^ 40 
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T P OK^ff eraTW^^bft A T T P SitSCf 

[0 0 3 5] S5 (>'U>i5'®A^^«^S!j^©) T 

$nfc->U>y®AS^SQa-xi:, fl(rfl5S«->U 
®AS^S©^<baATTPt®SPSLM$:. ^[3®®^ 

ffStr^tt5->U>y®A^m«Qe (Qe=ATTP 

+Qa-x) tf^, t^, ±m^m<Dj^mtnt.. a«->'j 

>y® A^^ST T P W^fbS A T T P TMliltr X7 7 

lELT, :;*:|5lCD©^ff@fc43>t^v>J>^®ASMaQ 
TP<7)«*5 0(C, KS«l->U>^'KA^^aTTP{CJE: 

i;T^^$n§Ka#3®@«K^ffi^fflu, ^B^gfl 
mm<Dmtmiz^^=S:mMvxmsE^m.m\z^mL. m 

1 1 $ nfc u > ^j^k a^s^sq a b t, 
[EfficDfawiittHj] 

[01] mMi\z%^^m<r>m^^^-f:ru^y :7m, 

[El 2] S^JSCDJ^IitC'^SvXT^A^figElo 

[0 3] l^±||Sg®J^JgtC*5tt^#ffilftSM®«fieS:^ 

(0 5 ] n±Mm<r>mm\z^»^im^'&L^mti'^ 
[0 6 ] wi±.mm<DT^m\z^n^^%&(r>^\i!ifm^^ 
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(72)^HJ# f/i* mm F^-A(##) 3G084 BA04 BA13 BA15 BA23 CA04 

w^)immmi^n^)im^m2mi& am cAoe. dao4 da25 faos faio 

FA20 PASS FA38 
3G092 AAOl DA03 DA07 EA16 EA17 
FA06 GAll HAOIZ HEOIZ 
HE03Z HE08Z HF08Z HF21Z 
3G301 HAOl HA19 JAOO KAll LAO? 
MAO i MAI 1 MA18 NA06 NB02 
NE22 PAOIZ PEOIZ PE03Z 
FE08Z PFOIZ PF03Z 



